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In this paper we introduce and investigate a mathematically rigorous theory of learning 
curves that is based on ideas from statistical mechanics. The advantage of our theory 
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It has been recently shown that sharp generalization bounds can be obtained when the 
function class from which the algorithm chooses its hypotheses is "small" in the sense 
that the Rademacher averages of this function class are small. We show that a new more 
general principle guarantees good generalization bounds. The new principle requires that 
random coordinate projections of the function class evaluated on random samples are 
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This paper introduces a novel Support Vector Machines (SVMs) based voting algorithm for 
reranking, which provides a way to solve the sequential models indirectly. We have 
presented a risk formulation under the PAC framework for this voting algorithm. We have 
applied this algorithm to the parse reranking problem, and achieved labeled recall and 
precision of 89.4%/89.8% on WSJ section 23 of Penn Treebank. 
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We present the design and testing of an algorithm for iterative refinement of the solution 
of linear equations where the residual is computed with extra precision. This algorithm 
was originally proposed in 1948 and analyzed in the 1960s as a means to compute very 
accurate solutions to all but the most ill-conditioned linear systems. However, two 
obstacles have until now prevented its adoption in standard subroutine libraries like 
LAPACK: (1) There was no standard way to access the higher precisi ... 
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We introduce the permission grid, a spatial occupancy grid which can be used to guide 
almost any standard polygonal surface simplification algorithm into generating an 
approximation with a guaranteed geometric error bound. In particular, all points on the 
approximation are guaranteed to be within some user-specified distance from the original 
surface. Such bounds are notably absent from many current simplification methods, and 
are becoming increasingly important for applications in scient ... 
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Robust software with error bounds for computing the generalized Schur decomposition of 
an arbitrary matrix pencil A - &lgr;B (regular or singular) is presented. The decomposition 
is a generalization of the Schur canonical form of A - &lgr;I to matrix pencils and reveals 
the Kronecker structure of a singular pencil. Since computing the Kronecker structure of a 
singular pencil is a potentially ill-posed problem, it is important to be able to compute 
rigorous and reliable error bou ... 
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Robust software with error bounds for computing the generalized Schur decomposition of 
an arbitrary matrix pencil A - &lgr;B (regular or singular) is presented. The decomposition 
is a generalization of the Schur canonical form of A - &lgr;I to matrix pencils and reveals 
the Kronecker structure of a singular pencil. The second part of this two-part paper 
describes the computed generalized Schur decomposition in more detail and the software, 
and presents applications and an exampl ... 
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A common way of storing spatio-temporal information about mobile devices is in the form 
of a 3D (2D geography + time) trajectory. We argue that when cellular phones and 
Personal Digital Assistants become location-aware, the size of the spatio-temporal 
information generated may prohibit efficient processing. We propose to adopt a technique 
studied in computer graphics, namely line-simplification, as an approximation technique 
to solve this problem. Line simplification will reduce the size of the ... 
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In this paper we consider the generalization accuracy of classification methods based on 
the iterative use of linear classifiers. The resulting classifiers, which we call threshold 
decision lists act as follows. Some points of the data set to be classified are given a 
particular classification according to a linear threshold function (or hyperplane). These are 
then removed from consideration, and the procedure is iterated until all points are 
classified. Geometrically, we can imagine that ... 
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of solving simultaneous linear algebraic equations is performed in the backward mode, in 
which the computational errors are expressed as perturbations on the data. Bounds are 
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Efficiently computable a posteriori error bounds are attained by using a posteriori models 
for bounding roundoff errors in the basic floating-point operations. Forward error bounds 
are found for inner product and polynomial evaluations. An analysis of the Crout algorithm 
in solving systems of linear algebraic equations leads to sharper backward a posteriori 
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A common way of storing spatio-temporalinformation about mobile devices is in the form 
of a 3D (2D geography + time) trajectory. We argue that when cellular phones and 
Personal Digital Assistants become location-aware, the size of the spatio-temporal 
information generated may prohibit efficient processing. We propose to adopt a technique 
studied in computer graphics, namely line-simplification, as an approximation technique 
to solve this problem. Line simplification uses a distance function in p ... 
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